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INTRODUCTION

Although the present book never intended to be quite so
timely, Beyond Nunn-Lugar: Curbing the Next Wave of
Weapons Proliferation Threats from Russia is one book that,
coming so soon after the events of September 11, 2001, and
shortly before President Bush’s Russian summit, should
find a ready audience. The essays in the book were
originally commissioned by the Nonproliferation Policy
Education Center (NPEC) as part of a year-long study on
the future of U.S.-Russian nonproliferation cooperation.
What makes the book different from other studies of
U.S.-Russian cooperation is its reliance on competitive
strategies.!

Originally devised as a business management tool and
subsequently used by the Pentagon to guide its military
planning against the Soviet Union, the analytical approach
based on competitive strategies requires analysts to
evaluate long-term trends, 10 to 20 years out. Rather than
beginning with one’s own aims and strategies, however,
competitive strategies demands that analysts first
understand the objectives, strengths, and weaknesses of
competitors and other key parties. A key objective of
competitive strategies is to detail how best to pit one’s
strengths against a competitor’s enduring weaknesses in a
series of moves and countermoves. The goal is to devise
strategies that force one’s competitor to spend more time
and resources shoring up his weaknesses than in taking
offensive action.

Although businesses and other organizations generally
use competitive strategies analysis to secure advantage
over their challengers, it also can be used to help them
identify beneficial opportunities for cooperation. To date,
this has not been the approach U.S. officials have taken on
nonproliferation cooperation with Russia. Instead, they
have assumed that the specifics of cooperation should be
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determined by whatever goals and strategies Russia and
the United States share. This book takes a very different
approach. The authors first focus on how Russia’s and
America’s proliferation-related strategies and goals differ.
They then identify each nation’s relevant strengths and
weaknesses and determine where these might best be
mated to produce new forms of cooperation.

An example of what this kind of analysis is capable of
producing can be found in the first chapter, the final report
of the competitive strategies working group on U.S.-
Russian nonproliferation cooperation. Here the different
goals of each nation regarding medical and health services
are identified. Russia still has a good number of biological
weapons-related experts that it has yet to find civilian
employment for, but a relatively poor level of medical
services. It also has a population whose health is seriously
deteriorating and a Russian president who wants to change
this. Finally, although the availability of medical services is
very low, Russia still has a fairly competent, functioning
public health system.

In contrast, provision of medical services in the United
States is quite high, but America’s public health system is
barely functional. Unlike Russia, it has few, if any,
biological weapons experts, but it is very concerned about
being able to detect the use of biological weapons and the
spread of dangerous diseases and pathogens within
America and from other nations (including Russia).

After reflecting on these issues and the commissioned
research of health demographer Murray Feshbach reported
in Chapter 4 (“The Health and Future of Russia’s
Population”), the working group focused on the prospects for
U.S.-Russian cooperation on health monitoring both to
enhance the health of Russia’s population and to increase
the chances of detecting the spread of dangerous diseases
caused by either nature or the hand of man. One of the
nation’s leading health surveillance experts, Dr. Alan
Zelicoff of Sandia National Laboratory, was brought in to

vi



brief the group about a health monitoring system already
operating in New Mexico known as Rapid Syndrome
Validation Project, or RSVP.

RSVP uses computers, touch-screen entry, and the
Internet to enable physicians to make speedy reports to
public health authorities when they encounter patients who
have a particular set of symptoms. A physician’s report can
be filed in less than a minute, assumes no prior knowledge of
exotic diseases, and can address over 90 percent of the
diseases a biological-weapons attack might spread. The
system is also cheap to deploy—an entire global system of
10,000 reporting stations could be put in place for between
10 and 20 million dollars.

After learning this and more about RSVP, the working
group recommended that the U.S. Government support
RSVP’s deployment in Russia as a cooperative threat
reduction effort and that the United States use biological
weapons experts at Russia’s former biological weapons
research laboratories to set up and run the system. NPEC
staff subsequently briefed this recommendation to U.S.
officials in the Departments of Defense and Energy. As a
result, both departments agreed early in 2002 to fund
deployment of RSVP in Russia and several former Soviet
Republics.

The working group also made several other
recommendations. One set had to do with how best to
account for Russian nuclear weapons materials and to help
pay for reducing the threats they and other Russian
strategic weapons activities present. Discussion of this set
of recommendations, which focused on allowing Russia to
earn money storing U.S.-origin spent fuel from East Asia
and Europe in exchange for better data on its nuclear
inventory and the use of profits to help pay for important
Nunn-Lugar programs, also can be found in Chapter 1. In
making these recommendations, the working group
benefited from the analyses of Army War College researcher
Dr. Stephen Blank (“The Foundations of Russian Strategic
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Power and Capabilities,” Chapter 2); of Heritage
Foundation’s Russian Studies Director Dr. Ariel Cohen
(“Russian Rule and the Regional Military Industrial
Complexes,” Chapter 3); and of the Natural Resource
Defense Council’s Dr. Thomas Cochran (“New Metrics for
Denuclearization,” Chapter 5).

Finally, the working group made a set of
recommendations regarding the next generation of Russian
strategic weapons workers. This set of recommendations,
which focused on increasing the quantity and quality of
Russian and Western student exchanges, turned heavily on
the analysis found in Chapter 6 by Professor Mark Kramer
of Harvard University (“Demilitarizing Russian Weapons
Scientists: The Challenge”); in Chapter 7 by Centra
Technologies’ Matthew Partan (“Defense Conversion: How
Far Can Russia Expand Small and Medium Enterprises?”);
and Chapter 8 by this book’s coeditor and NPEC’s
Wohlstetter Fellow, Thomas Riisager (“Turning the Next
Generation of Russians Away from Weapons Work”).

None of these chapters makes for breezy reading.
However, given how high the costs of U.S.-Russian
nonproliferation cooperation failure might be—terrorist
access to weapons materials and the further proliferation of
strategic arms to unstable, hostile states—they are all too
timely and deserve to be read with care.

HENRY D. SOKOLSKI

Executive Director

Nonproliferation Policy Education
Center
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CHAPTER 1

BEYOND NUNN-LUGAR:
CURBING THE NEXT WAVE OF
WEAPONS PROLIFERATION THREATS FROM
RUSSIA

Working Group on U.S.-Russian
Nonproliferation Cooperation

Foreword.

With so many analyses already available of
U.S.-Russian cooperative threat reduction efforts, it is not
obvious why one should bother with yet another. There are,
however, three good reasons for doing so. First, with the
recent warming in U.S.-Russian relations, it makes sense to
review what is clearly the current mainstay of existing
U.S.-Russian cooperation—the one billion dollars per year
worth of government-funded Nunn-Lugar programs—to see
what can be done better. Certainly, if the Cooperative
Threat Reduction Program’s worthy objectives can be better
achieved, this, in turn, should enhance the prospects for
increased U.S.-Russian security cooperation generally. Of
course, the reverse is also true.

Second, although there is broad support to continue
these programs, there is a growing divide between the
programs’ backers and their critics as how best to proceed.
Among the programs’ supporters, the key recommendation
is to spend substantially more on existing projects. Critics of
the programs’ defense conversion efforts, however, insist



that these projects be made self-sustaining as soon as
possible.

Finally, since September 11, 2001, the inventory of
threats that the United States and Russia need to cooperate
on reducing has clearly grown.

Overview.

The current centerpiece of U.S.-Russian security
collaboration is the Nunn-Lugar Cooperative Threat
Reduction Program. Costing nearly a billion dollars
annually, this effort and the projects it supports have run
for nearly a decade now and gained the kind of political,
bureaucratic, and budgetary support that has all but
institutionalized them. Indeed, not only are they likely to
continue for many more years, their success or failure has
become identified with the future of U.S.-Russian
cooperation generally.

Looking at the current state of these programs, it is easy
to see why. On the one hand, they have succeeded in helping
Russia pay for the dismantlement and securing of a
significant number of deployed strategic weapons systems
and related research, production, and storage facilities.
What they have yet to extend to, however, are the most
worrisome of Russia’s strategic weapons activities—
Moscow’s continued proliferation of missile and nuclear
technology exports to those nations still at odds with the
United States, e.g., Iran, Iraq, and China.

Thus, at the very time Nunn-Lugar supporters were
trying to secure $316 million more in funding, Russian
President Vladimir Putin signed a major security treaty of
friendship with China and a $300 million arms deal with
Iran. Russian nuclear and missile cooperation with Tehran,
moreover, continues. Indeed, some now believe that Iran is
so far along in its nuclear missile efforts that, even if Russia
cut off all further assistance, Tehran could deploy a
long-range nuclear system in the next 5 to 8 years. As for



Iraq, Putin recently sent an official delegation to meet with
Iraqi President Saddam Hussein to assure Baghdad of
Moscow’s continued interest in resuming arms sales and
military cooperation just as soon as the United Nations
sanctions are lifted.

As U.S.-Russian cooperative threat reduction efforts
succeed or fail in demilitarizing and controlling the further
spread of U.S. and Russian strategic weapons capabilities,
then, so too does the fate of U.S.-Russian security
cooperation generally rise or fall. Beyond Russia and the
United States backing the goals of Nunn-Lugar and acting
in good faith, though, success in these efforts also requires
sound cooperative programs and proper implementation. In
this regard, congressional hearings, General Accounting
Office studies, and several official reviews have highlighted
a number of concerns. Among these are:

®* U.S. assistance to demilitarize Russia’s strategic
weapons production and research institutes has been so
poorly monitored that, in some cases, it could have actually
helped to maintain Russia’s weapons capabilities;

®* The metrics for these programs’ success and failure
are egregiously vague;

®* Despite years of spending to encourage defense
conversion, there is little to show in the way of commercial
Russian venture enterprises;

® The costs to the U.S. taxpayer for many of the defense
conversion programs are growing despite congressional
calls for the executive branch to devise ways to defederalize
their support.

This listing of worries brings us to the last reason that a
reassessment of the cooperative threat reduction programs
is warranted. After September 11 and a decade of
implementing the current crop of Nunn-Lugar programs,
the list of threats U.S.-Russian threat reduction



cooperation must now address has grown. In 1991, the
immediate proliferation concern was the likely spread of
Russia’s existing nuclear weapons materials and
long-range missile expertise to Iran or Iraq. Now,
U.S.-Russian cooperative threat reduction efforts need to
address at least three other longer-term worries:

® Asthe number of infectious diseases and their ability
to spread quickly increases, insufficient effort will be made
to detect their outbreak early and precisely enough in the
United States and Russia to ascertain whether the epidemic
was natural or the result of terrorist or state action, and to
limit the harm that might otherwise be done to the general
populations.

® Several factors will only increase the risks of nuclear
theft and terrorism: the huge and growing stockpiles of
nuclear weapons materials in the United States and Russia
from dismantled weapons; the significant remaining
uncertainties regarding these and civilian holdings
(particularly in Russia); and the proposed conversion of
surplus weapons plutonium into reactor fuel.

® Lacking the ability or interest to create private sector
employment opportunities, Russia will again find its best
and brightest drawn to the security and prestige of working
in Russia’s weapons-related facilities and government,
thereby becoming further estranged from the West and
indifferent or hostile to U.S. and allied proliferation
concerns.

None of these longer-term concerns is yet a major focus of
existing U.S.-Russian cooperative threat reduction
programs. Nor has much been done to explain how currently
supported programs will be able to meet the growing list of
congressional effectiveness criteria, including these
programs’ ultimate defederalization.

The report that follows, which is the result of over 2 years
of planning, some 13 commissioned studies, and the



participation of over 30 Russian experts, attempts to
address each of these issues.

What makes this report different from other studies of
U.S.-Russian nonproliferation cooperation is its use of
competitive strategies analysis. Rather than focusing
merely on current events, this methodology encouraged the
study’s participants to concentrate on the security
challenges and opportunities the United States and Russia
would face over the next 10 to 20 years. Use of competitive
strategies analysis also forced the study’s working groups to
consider how differences in U.S. and Russian security
aims and strategies might help guide future
nonproliferation cooperation. Finally, rather than focusing
on ways to shore up the weaknesses in existing cooperative
threat reduction efforts, the use of competitive strategies
helped the working groups to determine how U.S. and
Russian strengths might be pitted against enduring
weaknesses to suggest new, sounder paths of
nonproliferation cooperation. An additional objective of this
study was to suggest leveraged cooperative efforts that
could be paid for within existing or significantly reduced
levels of funding.

The study’s participants and commentators suggested
four specific undertakings:

* First, the United States and Russia should work
immediately toward the joint deployment of a health
monitoring system to detect outbreaks of infectious
disease. The deployment of such a system would serve two
purposes. First, it would permit timely protective actions to
be taken in the event of biological agent attacks against
civil or military populations. In this regard, establishing
such a system would help support the objectives of the
Biological Weapons Convention (BWC). Also, expanding
such a monitoring system to include other nations is a task
that former Russian biological weapons-related experts
might undertake as a peaceful alternative enterprise.
Second, joint deployment could help the United States and
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Russia determine how best to address Russia’s own growing
health concerns, which if not properly addressed could
jeopardize not only Russia’s future vitality, but the health of
nations that have routine contact with Russia.

¢ Second, the United States and Russia should
coordinate plans to have Russia receive U.S.-origin
spent reactor fuel from other nations for a fee, for
getting a more accurate inventory of Russia’s
nuclear weapons and nuclear weapons-usable
materials holdings, and for jointly forswearing the
chemical separation of plutonium for commercial or
nuclear weapons purposes. U.S. and Russian officials
have already discussed how lucrative commerce in spent
fuel storage (worth as much as 15 billion dollars over the
next decade) could be used to help pay for critical
Nunn-Lugar programs. This business, however, would
require Washington’s approval since it would mainly
involve nuclear fuel of U.S. origin. Before granting such
permission, the United States should secure Russia’s
cooperation to get a more accurate inventory of Russia’s
existing civil and military nuclear holdings. Securing and
sharing such inventory data are essential: without it,
neither Russia nor the United States will be able to learn
how well their other nuclear cooperative threat reduction
efforts are reducing the risk of illicit proliferation and
nuclear theft. In addition, the United States should
condition such commerce on Russia’s willingness to reduce
the flows of nuclear weapons-usable materials (as the
United States has already done) by foreswearing chemical
separation of plutonium for civilian or nuclear weapons
purposes.

* Third, the United States, the European Union,
and Russia need to cooperate much more extensively
to increase the quality and number of student
exchanges. If U.S.-Russian cooperative threat reduction
efforts are to lead to true lasting defense conversion, it is
essential that Russia’s most talented youth not be drawn to
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work in Russia’s military-industrial-research sectors
simply because no better alternatives exist. A recent poll of
Russian university students indicates that over a third
would consider working in closed nuclear cities, while over
60 percent of the very best students would choose to work in
one of Russia’s state enterprises. This must change. To
accomplish this, however, requires awareness among
Russia’s youth of civilian private sector alternatives not yet
present in Russia. This can most easily be secured through
exchanges with the United States and Europe where such
alternatives are common. Unfortunately, to date the
numbers of such exchanges have been far, far too low.

* Finally, to the extent possible, those coopera-
tive nonproliferation programs that cannot be
privatized should be paired with transparent
cooperative defense conversion programs that can.
The idea here is initially to help pay for cooperative
programs that cannot be privatized with profits from those
that can. In time, this approach would also give Russians
and Americans a profit motive to pressure their
governments to complete those cooperative threat reduction
programs that cannot make money. Finally, this approach
might help reduce concerns that monies invested in or
raised by cooperative defense conversion projects might
indirectly end up supporting those Russian weapon-related
activities that the projects are supposed to replace.

Each of these recommendations, along with the analysis
they were based upon, is presented below.

Key Assumptions.

In assessing what should guide U.S.-Russian
nonproliferation cooperation efforts over the next 2 decades,
the study’s working groups tried first to understand in what
relevant ways Russia’s foreign policy and military views
might differ from those of the United States. This analysis
produced three major findings:



® Russia’s foreign policy agenda and non-
proliferation concerns in the mid- and short-term are
likely to be very different from those of the United
States. Whereas the United States will continue to want to
maintain global order, Russia will see its ability to influence
events in its near abroad (i.e., Central Asia, the Balkans,
and the Baltic states) as being critical to maintaining
national authority over its own diverse populations and
territories. Thus Russia (particularly its military) is very
likely to remain sensitive to expansion of the North Atlantic
Treaty Organization (NATO). In addition, Moscow will see
strategic cooperation and good relations with Iran, Iraq,
India, and China as being in its short- and mid-term
interest to help it maintain influence over Russia’s
relatively unstable periphery.

®* Russia’s long-term foreign policy and non-
proliferation concerns, though, are less likely to
clash with those of the United States. There are two
reasons why. First, over the next 2 decades, Russia by itself
will be unable to compete economically (and thus militarily)
with China. It could subordinate itselfin some loose alliance
with China against the United States and its European and
Asian allies. Or Russia could cooperate more closely with
the West to gain the economic skills and capital to become a
more vital nation in its own right. Second, Moscow will
naturally have a good deal to lose if states on its periphery
(e.g., Iraq and Iran) increase their military might to a point
where the United States or its allies are compelled to
intervene.

® Russia only partially shares Washington’s
views regarding nuclear weapons and nuclear
power. While the Russian military is willing to reduce the
number of strategic weapons Russia deploys, it sees
continued deployment and enhancement of its theater
nuclear weapons systems as being critical to shore up
inadequacies in Russia’s conventional forces. With regard to
civilian nuclear power, Russia is eager to save (and expand)
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as much of its current nuclear infrastructure as possible and
believes it can do so through nuclear exports to such nations
as India and Iran (nations to which the United States has
blocked U.S. nuclear exports on nonproliferation grounds).
Russia also hopes to make money providing spent fuel
storage and reprocessing services to other nations even
though the United States has been uneasy about both the
further expansion of civil reprocessing and increased
international commerce in nuclear weapons-usable fuels.

In addition to identifying these differences, the study’s
working groups used competitive strategies analysis to
pinpoint U.S. and Russian strengths and weaknesses
relevant to devising and guiding future cooperative
nonproliferation initiatives. This gave rise to the following
determinations:

® The United States should continue to tie U.S.
cooperation with Russia to the latter’s ending its
missile and nuclear assistance to Iran but recognize
that doing so may no longer be as rewarding as it
once might have been. As already noted, Iran has
received so much nuclear and missile assistance over the
last decade that some analysts believe that cutting off all
further Russian assistance now may have only a negligible
impact on Iran’s ability to deploy long-range nuclear
systems. This doesn’t mean that the United States should
stop calling on Moscow to end all assistance. The United
States should indeed continue to help slow these programs
down. What Washington must recognize, however, is that
the days when demanding this might keep Iran from
achieving ballistic or nuclear capability may be past.
Indeed, Iran is now so close to development of these
capabilities it may be difficult for the United States and its
allies to know for sure whether Russia had cut off all further
assistance even if it had. In any case, Russia’s good
behavior now would be unlikely to prevent the current
regime in Iran from developing long-range nuclear systems.
Thus it is important that if the United States or Russia



proposes any major new forms of nonproliferation
cooperation, they be tied to some more ambitious mutual
nonproliferation goal than preventing Iran from acquiring
the means to deploy long-range nuclear arms.

* The most promising areas for future non-
proliferation cooperation are most likely to be in the
health and nuclear waste management fields. In these
two areas, U.S. and Russian strengths and weaknesses
complement one another. In the United States, high quality
medical services are readily available but America’s public
health institutions have fallen into disuse. In contrast, the
health and vitality of Russia’s population are shaky and
projected to get worse. Russia, on the other hand, still has
an extensive public health system left over from the Soviet
era, but it is poorly equipped. As for Russia’s most advanced
medical and pharmaceutical research institutions, too
many in the past have been connected with biological and
chemical weapons work. When one turns to nuclear power,
the U.S. Government is more interested in maintaining its
nuclear infrastructure than expanding it. Russia, on the
other hand, believes it must expand its nuclear exports
simply to keep its nuclear industry alive. With Russia
selling its reactors to a shrinking market for a fraction of the
prices charged by its Western competition, though, it is
unclear how profitable such business will be. This explains
Russia’s interest in getting into the nuclear waste
management business, which is potentially worth many
billions of dollars and for which there clearly is a market.
Indeed, Western demand for spent fuel storage services is
quite high. What Russia lacks, however, is the enabling
authority needed to receive a good portion of the world’s
spent fuel, which, because of its U.S. origin, cannot be
moved without Washington’s consent.

®* Future efforts to convert Russian strategic
weapons expertise and assets into profitable civilian
enterprises will have to rely less on U.S. taxpayer
largesse and reflect less optimism concerning the
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Russians’ near-term drive or ability to create private
businesses. Although Nunn-Lugar programs remain
popular, draft legislation this fall made it clear that the U.S.
House of Representatives expects the program’s defense
conversion projects to be defederalized within 4 years.
Implicit in this demand is the expectation that after 4 years
of support, defense conversion projects should be
self-sustaining private enterprises. The problem here is the
U.S.-Russian track record: the United States has too often
pushed projects the Russians have not fully supported,
while U.S. and Russian government officials have too
frequently promoted projects that lacked serious business
plans or sound management. The moral of this experience is
basic: if entrepreneurial forces are to be harnessed in Russia
to spur defense conversion, it will not be the result of U.S.
Government decisions or management. Instead, it will
require major reform of Russia’s tax, legal, and financial
systems to make them far friendlier to the creation of small
and medium private enterprises than they are today. In
addition, it will require the creation of many more able
Russian entrepreneurial managers (particularly in the high
technology sectors) to draw Russians (and Russia) away
from their historical attraction to large, command-style
enterprises run by the state. As a practical matter, such
structural changes will take time and will require selective
mutual exposure between the right Russians and the
appropriate Americans and Europeans.

Additional Analysis and Recommendations.

In keeping with this guidance and the previously noted
findings, the study’s working groups made the following
recommendations:

First, the United States and Russia should work
immediately toward the joint deployment of a health
monitoring system to detect outbreaks of infectious
disease. The objects of deploying such a system would be to
enhance enforcement of the BWC, improve the health of
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Russia’s citizens, and assure early detection in the United
States and Russia of the natural spread of deadly infectious
diseases and of bioterrorist attacks.

The George W. Bush administration recently requested
that the members of the BWC support the World Health
Organization’s health surveillance program. The World
Health Organization has been working to promote
international monitoring of infectious disease for years. The
problem is that, so far, it has only been able to get its
membership to monitor and report on three sicknesses—
yellow fever, plague, and cholera. The reporting, moreover,
is generally limited to information regarding confirmed
outbreaks, rather than the type of preliminary data needed
to contain such outbreaks in a timely fashion.

This sort of reporting conservatism may make sense to
an underdeveloped nation fearful of losing tourism dollars,
but it makes no sense if you need early warning of the
possible outbreak of a vast array of infectious diseases
before they spread out of control.

The U.S. Government understands this. That is why
following the anthrax letter attacks of the fall of 2001, it
supported the expansion of an inexpensive and proven
reporting system already working in New Mexico known as
the Rapid Syndrome Validation Project (RSVP). RSVP uses
computers, touch-screen entry, and the Internet to enable
doctors to make speedy reports to public health authorities
when they encounter patients who have a particular set of
symptoms. A report can be filed in less than a minute. The
system assumes no prior knowledge of exotic diseases and
covers over 90 percent of the diseases a biological weapons
attack might inflict. The program is also cheap. A basic U.S.
national system of 1,000 stations could be set up for
approximately $5 million; a crude global system of 10,000
reporting stations for approximately $20 million.

The immediate benefit of deploying this system beyond
U.S. borders would be to improve public health reporting
internationally. Certainly, anything the United States or
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others do in this respect could support the health
surveillance efforts of the World Health Organization. The
long-term payoff would be to establish a baseline from
which to detect unusual events, such as bioterrorist attacks
or epidemics. These could then be identified early enough to
allow actions to be taken to prevent harm from coming to
any nation’s general population.

In Russia’s case, the benefits of deploying such a system,
though, would be more substantial. Russia’s population is
not healthy, and it is projected to get much, much sicker.
Indeed, Putin highlighted this point last year when he cited
Russia’s declining population (a decrease of 750,000 people
per year) as one of the nation’s most serious problems.
Analysis commissioned by this study forecasts a Russian
population decline by approximately 50 million (i.e., over 30
percent) over the next half-century. The most important
cause for this demographic decline is the deteriorating
health of Russia’s population. The incidence of HIV/AIDS,
tuberculosis, hepatitis C and B, and syphilis are all on the
rise. This has had and will continue to have a major impact
on the health of all sectors of Russia’s population.

To reverse these trends, it is critical that Russia’s public
health authorities be able to detect and monitor new
outbreaks of infectious diseases early and precisely enough
to locate their sources and take appropriate measures
before they further harm Russia’s population. This
conclusion is one now becoming apparent to both U.S. and
Russian officials. In fact, late in the summer of 2001, after
this study’s working groups recommended joint deployment
of RSVP, several working group participants contacted
senior U.S. and Russian officials who evinced interest in
backing such an undertaking. One idea currently being
considered is using Russian biological research institute
scientists to help deploy the system in Russia. Assuming
they gain the experience they need, these experts could then
provide their services in deploying RSVP to other nations
for a fee. The profits from this activity eventually could be
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used to help support the operation of RSVP within Russia
itself.

Second, the United States and Russia should
coordinate plans to have Russia receive U.S.-origin
spent reactor fuel from other nations for a fee, while
getting a more accurate inventory of Russia’s
nuclear weapons and nuclear weapons-usable
materials holdings and jointly forswearing the
chemical separation of plutonium for commercial or
military purposes.

In the late 1990s, a private group of U.S. representatives
from the environmental, business, and national security
communities known as the Nonproliferation Trust, Inc.,
proposed to store foreign (i.e., non-U.S., non-Russian) spent
fuel in Russia and use the revenues thus raised for a variety
of cooperative threat reduction programs and other causes.

Russia’s Duma and Russia’s nuclear industrial
organization, Minatom, have both shown considerable
interest in this proposal. So have German and U.S. officials.
Under the scheme, the United States would have to give
Russia permission to receive U.S.-origin spent reactor fuel
from Europe, Taiwan, and South Korea. These countries’
utilities would then pay Minatom a fee for storing the spent
fuel in dry storage casks for 40 years.

Assuming a proper customer base, this business should
generate as much as 15 billion dollars in revenue. Of this
figure, approximately 3 to 4 billion dollars would be needed
to transport and store the spent fuel. This would leave over
11 billion dollars that could be used to support a variety of
Nunn-Lugar programs and other causes. The
Nonproliferation Trust has already proposed to use this
money to provide for Russian fissile material security (1.5
billion dollars), construction of a Russian spent fuel
repository (2 billion dollars), environmental clean-up (3
billion dollars), salaries for Minatom workers (1.8 billion
dollars), and humanitarian causes and pensions (2 billion
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dollars). Each of these activities and their funding would be
overseen and audited by a corporate board that would
include prominent U.S. national security and
environmental experts as well as Russians.

Clearly, implementing this proposal could go a long way
toward paying for some of the more expensive critical
cooperative threat reduction efforts. In addition, these
monies could keep a significant portion of Minatom’s staff
employed and do so without raising proliferation risks.

This last point, however, is not assured. Minatom would
like to get into the business of chemically separating
plutonium from spent reactor fuel and using it to make
mixed oxide uranium-plutonium fuels for power reactor use.
Such a business is so unprofitable, though, that no private
investor has offered to fund it. More important, such fuel
services would initiate the transit of thousands of nuclear
weapons’ worth of nuclear weapons-usable materials all
over Russia and much of the world. Certainly, if the United
States and Russia are serious about reducing the threat of
nuclear terrorism and theft, this is not a business their
cooperative threat reduction efforts should promote. At a
minimum, none of the monies that might be raised through
implementation of the Nonproliferation Trust idea should
help finance such activities.

But there is more cause for concern. Russia is still
producing nuclear weapons-usable materials.
Compounding this nuclear threat is the dearth of
knowledge regarding Russia’s current nuclear weapons
material holdings. Although Russia has declared 50 tons of
weapons-grade plutonium to be in surplus, very little is
known about Russia’s total military inventory of nuclear
weapons materials. Thus, in 1999, senior U.S. Department
of Energy officials privately conceded that the United States
knew only to within 30 percent (plus or minus) what this
figure might be. That’s a big number, one equivalent to
approximately 23,000 advanced thermonuclear weapons’
worth of material, i.e., nearly four times the amount of
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material contained in all of the strategic nuclear warheads
the United States has deployed.

Again, if the United States and Russia are serious about
reducing the threat of nuclear terrorism, nuclear theft, and
nuclear proliferation generally, these uncertainties about
Russia’s nuclear holdings are unacceptable. Certainly, it
makes no sense to pay for and focus so much on the storage
and disposition of 50 tons of surplus nuclear weapons
material if well over ten times as much may exist
unaccounted for. Just as implementation of the
Nonproliferation Trust proposal should be conditioned upon
Russia’s offering a pledge to forgo nuclear weapons or
civilian reprocessing, implementation should not proceed
unless the United States and Russia first reach some
understanding about what their nuclear weapons materials
holdings actually are.

This understanding ought to be more than an oral
agreement. Specifically, implementation of the
Nonproliferation Trust proposal should be tied to clarifying
and reducing existing uncertainties. This means that both
the United States and Russia will have to be more
forthcoming about sharing nuclear inventory information
and opening up facilities to mutual or international
inspection than they have been to date. These conditions are
a price worth paying. Indeed, the potential financial and
nonproliferation benefits of proceeding with the
Nonproliferation Trust proposal are too great not to insist
that these conditions be met.

Third, the United States, the European Union, and
Russia need to cooperate much more extensively to
increase the quality and number of student
exchanges.

As already noted, many of Russia’s best and brightest
university students find the prospect of working in the
government’s military research industrial complex more
attractive than facing the obstacles and risks associated
with seeking private employment or starting private
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civilian businesses of their own. Clearly, no lasting defense
conversion can occur so long as this is the case. These
Russian students’ current attraction to working for state
enterprises is partly due to the impressive number of legal
and financial obstacles erected by the state against private
entrepreneurs. They also are aware of the risks and costs
imposed on such ventures by state-supported corruption
that preys upon the profitable. By contrast, employment in
state enterprises seems to offer a far more certain and
attractive future. Wages may be low, but the social benefits
of such employment—e.g., free housing, access to quality
health care and education, daycare, and subsidized food,
etc.—are still substantial.

Finally, and perhaps most important, most Russians
have developed a work ethic that is ill-suited for private
enterprise. The top-down directive style of management, so
common during the Soviet years, is still popular and all too
effective in stifling the kind of initiative and responsibility
private businesses require of their employees. Also, there is
the matter of Russian tolerance of and cultural sympathy
for cheating, which makes accountability and sound
accounting—both essential to any private enterprise—
nearly impossible.

These and other anti-business cultural traits, of course,
are learned and can be undone. To do so, however, Russia’s
best and brightest youth need relevant, first-hand exposure
to the West. Conversely, those American and European
students most interested in Russia need to understand how
Western business practices, the rule of law, management
techniques, etc., can be introduced into Russia without
being stymied by ingrained cultural norms. This dictates
vigorous student and youth leadership exchanges.

The numbers of Russian students (high school students,
undergraduates, and post-graduates) currently enrolled
each year in the United States (over 5,000), the United
Kingdom (approximately 2,500), Germany (approximately
900), and Awustralia (approximately 800) are not
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insignificant. Still, they are paltry in comparison to the
number of visiting Chinese students, who last year
exceeded 100,000 in the United States alone. In fact, the
per-capita rate of visiting Russian students is far below that
of many lesser nations. Also, only a small percentage of
advanced Russian students that attend U.S. schools and
return to Russia get an opportunity to work in serious
career-related jobs while they are in the United States.
More important, roughly 85 percent of these visiting
Russian students are 19 years or older, i.e., well beyond the
age of adolescence when one’s social habits are still very
much being formed.

There are a variety of reasons why the number of
Russian students enrolled in universities in Europe and the
United States is so low, and why the number of Russian high
school students enrolled in these countries is lower still.
Russian students must first learn English (or German) to
make their visits worthwhile. It has often been difficult for
Russians to get Russian academic credit for the work they
do overseas (particularly if they attend less rigorous
American high schools). Outside Moscow, Russian students
have less knowledge of the benefits of becoming an exchange
student.

But perhaps the most important impediment to
increasing the number of Russian high school students
visiting the West is the appalling insufficiency of
U.S.-Russian student exchange programs. In 1992 when the
United States Congress passed the “Freedom Support Act”
for Russia, it authorized 20 million dollars to fund what it
hoped would be over 15,000 U.S.-Russian high school
exchange students a year. In addition, it provided another
30 million dollars to fund a similar number of
undergraduate and graduate exchanges. After nearly a
decade of promoting these programs, though, the number of
U.S.-Russian exchange students is still woefully shy of
these targets.
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In1999, for example, there were only some 5,300 Russian
exchange students (of all ages) enrolled in the United
States, and fewer than 500 American exchange students (of
all ages) enrolled in Russian schools and universities.
Almost all of the American students and a large majority of
the Russian students (85 percent or more) were over 19
years of age.

Clearly, the numbers here are far too small. Among the
key obstacles to increasing the number of American
students enrolled in Russian schools and universities is that
not enough American students are sufficiently fluent in
Russian, and that parents are rightfully concerned about
their children’s health and well-being while in Russia. As a
result, there are likely to be more American undergraduate
and graduate students interested and equipped to visit
Russia than there will be high school students. If the
number of American and European student visits to Russia
were higher, the number of Russian visits to Europe and the
United States would increase as a matter of course.

The question is how to make this happen. The study’s
participants had several ideas:

* Expanding current European Union and U.S.-funded
student exchange programs to support Russian exchanges
with the United States, European Union nations, and
Australia. The idea here would be to encourage Russian
exchanges with the United States and nations friendly to
the United States rather than the United States alone.

®* Creating a joint U.S.-European Union-Russian
commission that would work to identify and eliminate as
many of the current obstacles as possible to increasing
Russian, European, and U.S. student exchanges.

®* Treating American high school, undergraduate, and
graduate exchange students as a single category so as to
increase the numbers from which Russian high school
exchange students might be paired.
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® (Creating more mentoring and internship programs
for Russian exchange students visiting Europe and the
United States so that their academic work in their chosen
careers would be complemented by exposure to the Western
work ethic prevalent in the appropriate professions. Such
programs, in turn, could be created for U.S. and European
exchange students visiting Russia as well. Certainly, these
and other ideas need to be examined on a priority basis.

Finally, to the extent possible, those cooperative
nonproliferation programs that cannot be privatized
should be paired with transparent cooperative
defense conversion programs that can.

As already noted, Congress has increased its scrutiny
over the defense conversion projects that the Nunn-Lugar
program funds. As a result of this oversight, Congress has
generated an impressive list of desirable attributes for these
projects. Just a sampling drawn from the most prominent
analyses demonstrates how detailed the list has become.
These criteria include making sure that the projects:

® avoid enhancing Russian strategic weapons
capabilities;

® avoid the reinvestment of project profits and startup
capital in weapons institutes;

® offer work that draws Russian weapons workers as
far away from the activities of their weapons or nuclear
institutes as possible;

® operate with transparent management and
accounting procedures;

®* create jobs for weapon scientists rather than
employment for others at the weapons sites (e.g., spending
on day care centers at the weapons institutes);
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®* draw future generations away from work in the
military complex;

® encourage private sector employment as much as
possible over public sector employment;

® promote nonproliferation results, e.g., quantifiable
weapons reductions, increased monitoring of adherence to
existing nonproliferation agreements, reduction in the
threat of strategic weapons capabilities leaking to others
outside of Russia, reduction of the chances for terrorist
seizures, etc.;

® are designed to eventually be sustainable without
congressional funding; and,

® have clear objectives and deadlines for completion.

It would be desirable, of course, if all U.S.-Russian
cooperative threat reduction efforts met all of these
requirements. As a practical matter, however, it is unlikely
that any project has or ever could. Still, failing to meet these
criteria could defeat the purpose of the projects. Certainly,
no one in Congress wants to fund defense conversion efforts
that might help Russia to sustain its weapons capabilities.
Nor should the United States and Russia cooperate on
programs that can never get done or that produce negligible
nonproliferation benefits.

These realizations rightly troubled several of this
study’s working group members who, after several weeks of
additional consideration, hit upon the idea of pairing. They
recognized that many of the Nunn-Lugar program projects
could operate only if they receive congressional funding,
while others could not be initiated without such money.
They also recognized, however, that frequent U.S. and
Russian government support and involvement in these
projects reduce the likelihood that they will ever make it
commercially on their own.
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There are, of course, exceptions. One example of a
defense conversion effort that became self-sustaining
recently is a small software company that was set up in the
early 1990s to capitalize on the mathematics expertise of
seven scientists from the All-Russian Research Institute in
Sarov. Since then, the firm has created permanent civilian
employment for about 100 former weapon scientists. These
scientists now make three times what they made in the
weapons institutes.

As significant as this success might be, however, it has
done nothing to support the other cooperative threat
reduction efforts that cannot make money. Could such
profitable endeavors that are capitalized with U.S. funding
be paired with necessary but unprofitable cooperative
threat projects? This was the question several working
group members raised. What inspired their question was
the Nonproliferation Trust’s business concept whereby
profits from one activity—the storage of spent reactor
fuel—would go to support other cooperative threat
reduction activities that are incapable of generating
revenue. It was this proposal that also suggested this
report’s recommended approach to deploying RSVP—
getting the Russians to be the purveyors of health
monitoring to other nations and using the monies raised to
help maintain RSVP within Russia.

Members of this study’s working groups learned from
inquiries in the fall of 2001 that although such pairing has
not yet been used in U.S.-Russian cooperative threat
reduction efforts, it was attractive to U.S. officials on at
least three counts:

® First, it could help defray the costs to the United
States taxpayer of supporting cooperative threat reduction
efforts generally, i.e., help defederalize them;

®* Second, it would give both Russian and American
officials an even greater incentive to develop defense
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conversion programs that could succeed commercially on
their own;

® Third, it would give both Russian and American
entrepreneurs a profit motive to ensure that their
governments concluded (with a date certain) the
unprofitable cooperative threat reduction programs that
their business profits were being used to support.

The apparent advantages of this approach, of course,
have to be tempered by reality: not all cooperative threat
reduction programs will be profitable, nor will those that are
be able to pay for all those that are not. That said, to the
extent possible, this pairing approach should be tried and
applied.
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CHAPTER 2

THE FOUNDATIONS OF RUSSIAN STRATEGIC
POWER AND CAPABILITIES

Stephen J. Blank

INTRODUCTION

Will the availability and quality of Russian strategic
capabilities increase or decline over the next 2 decades and,
whichever result, why? Conventional wisdom has it that
Russia’s strategic capabilities will either grow or remain
intolerably high over the next 2 decades, yet there are some
reasons to believe that the human expertise and capital
assets related to strategic weapons may decline. Given
current economic trends, Russia’s military forces and
production surge capabilities should be able to approach the
quality and quantity enjoyed by the Soviets during the late
1980s. Moscow, however, would like to modernize its
nuclear forces, dual-use information systems, and advanced
conventional weapons and also invest in new weapon
systems such as direct energy weapons, lasers, microwave
radiation emitters, particle beam generators, and mass
plasma weapons. The problem is how to pay for this.
Certainly, Russia’s military budget will not be able to carry
these programs, even if Russian President Vladimir Putin’s
recently proposed economic and defense reforms are
successful.! Thus the only way Russia can achieve its
military ambitions is to secure and maintain substantial
new sources of foreign financial investment and technical
cooperation.
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This chapter has three sections. The first describes how
the Russian military plans to modernize its existing nuclear
forces and acquire new strategic weapons capabilities by
increasing central control over the defense industry and
expanding Russia’s influence in the former Soviet Union.
The second section identifies the two major obstacles to that
plan—the economic crisis and the steady decline in the
numbers of Russian scientists. Section three illustrates that
the Russian elite understand these problems and are trying
to overcome them by relying on arms sales, space launches,
the Cooperative Threat Reduction Program (CTR), and
other foreign capital flows to fund Russia’s acquisition of
strategic capabilities. This chapter concludes that Russia’s
current path can only lead to failure, and how far they
progress is dependent on how far other countries are willing
to finance them.

WHAT STRATEGIC CAPABILITIES RUSSIA
WANTS AND HOW IT PLANS TO ACQUIRE THEM

Russia’s Wish List.

To understand what strategic weapons capabilities the
Russian military wants to acquire over the next 20 years, we
must first understand what the Russian military defines as
strategic. When one thinks of strategic weapons, the first
thing that comes to mind is submarine- or land-launched
long-range ballistic missiles armed with nuclear weapons.
But the writings of many Russian observers plus evidence
from Russian exercises such as ZAPAD-99 indicate that, in
the Russian view, tactical nuclear weapons (TNW) can do
strategic duty by bringing about Russian control of any
intra-war escalation, thus forcing the North Atlantic Treaty
Organization (NATO) to negotiate on the basis of the status
quo ante and cease military operations. Since Kosovo, the
volume of official writing endorsing heavier reliance on such
nuclear weapons has only increased.?

Similarly, many leading Russian military thinkers
argue that information weapons and information warfare
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(IW) can achieve strategic outcomes. They see IW as a
strategic threat comparable to nuclear weapons in their
functional outcome.” Here IW and/or various forms of
electromagnetic warfare in general become a potentially
self-sufficient operation in their own right. For example,
retired General M. A. Gareyev, President of the Academy of
Military Sciences and the dean of Russian military thought,
believes IW capabilities could by themselves achieve a
definite strategic goal.

Future wars could be fought without even resorting to
force, purely by informational and electronic means. In fact,
the cataclysm culminating in the collapse of the Soviet
empire and the Soviet Union illustrates that states and
coalitions can disintegrate as a result of confrontation on
the iriternational arena without the direct application of
force.

Another nonnuclear capability that could have strategic
impact is advanced conventional weapons (ACW). These,
according to many Russian thinkers, if targeted on key
strategic targets like command, control, communications,
computers, intelligence, surveillance, and reconnaissance
(C4ISR) systems, nuclear power plants, or nuclear weapons
silos can, by purely conventional means, effectuate decisive
strategic outcomes. Consequently, such ACW attacks upon
conventional targets might justify a first-strike nuclear
response.” That guidance was expanded to lower the
threshold for nuclear use and apparently remains operative
in the 2000 defense doctrine, largely due to NATO’s
campaign in Kosovo.°

Russian military thinkers also believe that integrated
space technologies relevant to projecting power for naval
and land operations constitute a strategic weapons
capability that Russia must acquire.” These writers
optimistically emphasize that Russian submarines and
aircraft can already launch global monitoring satellites.
Space will become the high ground whose possession offers
potentially decisive strategic benefits and advantages. They
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also point out that recent technological trends plus the
revenues accruing to Russia from projects like the
International Space Station (ISS) indicate that funding for
at least some of those capabilities is available as long as
Russia participates in foreign operations like the
ISS.% On the other hand, these writers are concerned that
U.S. missile defenses will trigger an arms race whereby
control of space and thus anti-space weapons from nonspace
platforms, e.g., land-based anti-satellite weapons (ASATS),
become weapons endowed with potential strategic
significance.

How Russian Military Planners Intend to Acquire
Capabilities.

Although a new cycle of reforms has just been announced
in military policy, we cannot categorically state that they
can or will be implemented or that they will seriously
address Russia’s basic strategic dilemmas. Indeed, for the
last 3 or 4 years, it has been almost impossible to discern any
consistently implemented threat assessment and defense
policy. As a reporter for Segodnya observed in August 2000,

The blatant incompatibility of the defense minister and the Chief of the
General Staff confirms that we have no united military leadership and that
none of the key defense documents (military doctrine, national security
concept) has any practical value, because they do not express a
consolidated view on military organizational development.”

What is more important to understanding Russia’s
military future, however, is not how coherent its military
planning might be, but that it no longer has the means to
unilaterally provide for its own defense. In fact, it cannot
support its military industrial structure without large-scale
foreign subsidies and transfers. In this sense, Russian
security depends quite literally on the kindness of
strangers. Whether these transfers originate in arms sales,
foreign subsidies through programs like the Nunn-Lugar
CTR, foreign fees for space launches using Russian and
Soviet missiles, or joint production with foreign producers,
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they alone allow Moscow to supplement its budgeted and
extra-budgetary defense programs and maintain the
current defense economy.

The paucity of available domestic resources and the
absence of a state capacity rule out a Stalinist-like autarkic
defense sector. Given available resources, Russia can only
be “a great power” or global power on the basis of other
states’ sufferance. Therefore, to compete militarily and
politically Russia must find allies and friends on each
individual issue in international security.'® This search for
alliances is as true for defense economic policy, weapons
sales in Asia and Europe, and the search for joint projects in
aerospace and defense procurement contracts with the
West, as it is for foreign and national security policy.

Russia therefore openly seeks to generate maximum
foreign collaboration to develop its strategic capabilities. Its
objectives are transparent. It aims to win contracts to create
a basis to solidify its position abroad while creating a basis
for joint production of conventional or strategic systems.
Moscow also seeks political leverage within those areas and
access to higher levels of technological capability,
particularly in Western Europe, through either the rather
nebulous proposal for a “nonstrategic” European-Russian
missile defense or joint ventures with European defense
firms.!

Russia also pursues an exclusive sphere of influence
within Confederation of Independent States (CIS)
economies through defense-economic integration, e.g., with
Ukraine, Belarus, and Kyrgyzstan. Reintegrating the
former Soviet defense industrial network offers Moscow
access to capabilities that had been lost with the breakup of
the Soviet Union. Foreign subsidy and arms sales programs
also let the government circumvent unwelcome scrutiny of
the true extent of military spending and the defense
economy. That scrutiny would likely force further
retrenchment and result in less foreign subsidization in an
effort to make the government accountable to the people
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and force it to live within its real means. Earlier trends to
reduce the opacity of the budget to the Duma have been
reversed, and Putin’s recent call to reduce the budget
approval process to a formality and establish an
authoritarian police state in Russia have become quite
evident.'?

The excessively large defense industrial complex
testifies to the authorities’ failure to properly align Russia’s
threat assessment with available strategic resources.
Retention of this excessively large sector demonstrates the
continuing failure of defense and economic reform, a
continuing flight from strategic reality that jeopardizes the
military and any hope for a true democratic future.
Meanwhile, its perpetuation ensures Russia’s continuing
poverty and isolation abroad despite the terrifying
socio-economic challenges confronting it. Speaking about
prospective nuclear forces, Dr. Nikolai Sokov observed that,

Essentially, today only economic constraints continue to operate, and they
appear a relatively weak variable. There is strong belief that a stronger
government which is oriented toward national interest rather than more
universal goals of democracy, market, and integration into the
international community, could generate economic growth and yield
resources, including for defense spending. Whether this belief is correct
or not does not matter much under the current conditions. The powerful
mayor of Moscow, Yuri Luzhkov, has already demonstrated that there is
at least a theoretical possibility to combine market with an authoritarian
regime and that such a combination could generate money. The fact that
he was able to spend some money from the city budget to finance arms
acquisition serves as proof in the eyes of the military leadership and the
defense industry that economic constraints are not insurmountable.'®

This neo-Soviet approach also suggests that arms sales
are surrogates for reform in order to keep this system afloat.
Putin’s defense of this neo-Soviet outlook and policy implied
as much:

The unique peculiarity of military-technical cooperation is that it lies
where several important areas meet international activities in general,
military-political work both inside the country and abroad, and trade and
economy. . . . Judging from the volumes that military-technical
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cooperation gives to the country’s budget, this is one of the most
important areas for us. . . . It is common knowledge that the export of
weapons and military hardware earns the budget considerable sums in
currency. These means allow us to maintain cooperation between
science and industry in the country, preserve the scientific and industrial
potential, and keep personnel at defense enterprises.*

Although General Thomas Wilson, Director of the U.S.
Defense Intelligence Agency, testified that, absent a total
collapse of state power, he cannot imagine a non-nuclear
Russia in 2015, several Russian and even foreign analysts
fear just such a collapse.'” Yet Russia still spends far too
much on its armed forces, and the return on the investment
appears to be quite low relative to other peer competitors.
One thing is thus clear: if Russia attempts to acquire the
strategic capabilities it wants, it will need help from other
nations.

THE OBSTACLES TO RUSSIA’S REALIZING ITS
STRATEGIC WEAPONS ACQUISITION AMBITIONS

Russia’s Lack of Money.

Not only is economic growth slowing amidst widespread
predictions of a crunch by or in 2003 as foreign debt rises,
but capital outflow remains an estimated $20 billion a year,
indicating a continuing lack of domestic confidence in
Russia’s prospects. That outflow and lack of confidence
severely impede efforts toward civilian or military scientific
and technological progress through 2020. The economy’s
high-tech component is severely stressed from the lack of
investment and accelerating decline since the time of former
Soviet First Secretary Nikita Khrushchev. There also are
serious dysfunctional trends throughout the high-tech and
electronic sectors of civilian and defense industry. Finally,
beyond Russian science’s structural defects, the state, too
strong to permit autonomous market-driven change in
defense industry and too weak to implement effective statist
controls, has increased its presence in the defense industry
and will likely be overwhelmed by its incapacity to make its
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policies work. Absent a coherent growth strategy, plus
military and defense spending reforms, Russia cannot
produce the desired increases in quality, quantity, and
availability of all forms of military power.

Apart from its heavy defense burden, Russia has $48
billion in foreign debts coming due between now and 2003.
Moreover, it must spend enormous sums to retrieve the
health, ecology, and demographic potential of the country in
order to be a major regional power, let alone a global player.

Putin understands some of this dilemma and recently
observed that the foreign debt burden makes it unclear
whether Russia can find “enough money for education,
defense, health care, space, and science under such gloomy
conditions.”'® However, those are precisely the areas that
must be built up under conditions of fiscal and capital
shortage in an economy, 40 percent of whose state revenues
apparently come from “rents” on oil and gas exports, even as
production of those commodities declines.!” Nor are the
resources to reverse that decline to be available soon. The
cumulative decline of the infrastructure and capital stock,
as well as the shortage of domestic and foreign investment
capital, cripples efforts to develop an autonomous civilian
high-tech sector.'® Though Russia largely retains the Soviet
capital stock, it is usable only autarkically, not as part of a
world economy despite favorable exchange rates since 1998.
Therefore Russian exports remain uncompetitive except for
energy and some defense sectors. Since this lopsided, even
neo-colonial structure of trade goes back years, it is not
surprising that the defense industry and its spokesmen
quickly realized that, in post-Soviet conditions, arms
exports were their only salvation as well as an obstacle to
the true marketization of the economy which would force
them to reform and become even more competitive.'®
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Russia’s Shrinking Pool of Scientifically Trained
Personnel.

In addition to not having enough money to develop the
strategic weapons capabilities it wants, Russia’s pool of
scientifically trained personnel is shrinking. The
decades-long decline, lack of opportunity, and paucity of
investment have put Russian science on the brink of a
catastrophe. As of February 2001, about 4,000
organizations deal with scientific research but obtain only
about 16 percent of the financing available in 1990. Russia
spends on researchers 4 percent of other developed nations’
expenditures. The average life expectancy for a Russian
male is 59. The average age of a Russian researcher is
approaching 60, and few young people join scientific
organizations because of the poor pay. Such younger people
make up only 11 percent of those engaged in fundamental
scientific research.?

Meanwhile a brain drain steadily erodes Russian
science. This drain takes many forms: 75 percent of
world-class mathematicians and 50 percent of physicists
have emigrated; many scientists now work on foreign
contracts or for foreign-owned firms; many sell patents and
designs, including those for sophisticated military systems,
abroad. Indeed, this huge outflow and diversion of scientists
threaten Russia’s security and independence. In all, 85
percent of Russian doctors of science are working abroad.*!
The number of scientists as of 1997 had fallen to 1.3 million,
and by 2000 to 910,000, with at least 10 percent of those
actively seeking to go abroad. Although Russian scientists,
especially programmers, are in demand abroad, their
activity in Russia is limited by obstructions facing business
and science which must be removed for science to flourish.?

These trends also exist in key military installations like
